Loud, long-distance calls serve varied functions across animal species including marking territory, attracting mates and signalling one's identity. Here, we examined the types of sender-and contextspecific information encoded in the howls of captive timber wolves, Canis lupus. We analysed 913 howls from nine individuals across three packs and investigated whether howl structure varied consistently as a function of phenotypic factors (age class, sex, pack and identity of the caller) in addition to the context in which the call was produced: specifically, whether the call was produced in a 'spontaneous' context just after sunrise or was 'elicited' by the absence of a group member. Calls were correctly classified by individual identity and production context, but not by any other factors. Principal components analyses indicated that individual differences were primarily associated with frequencybased measures, whereas acoustic variation between production contexts was associated with a variety of frequency-, intensity-and energy-based measures. Recognition of individual differences in vocalizations is likely to be important for navigating social relationships in wolves and further work is required to determine which life history factors may shape these individual differences. Differences resulting from production context are suggestive that these howl variants may serve different functions. The extent to which these individual and contextual differences are understood by receivers remains an open question.
Loud, long-distance calls serve varied functions across animal species including marking territory, attracting mates and signalling one's identity. Here, we examined the types of sender-and contextspecific information encoded in the howls of captive timber wolves, Canis lupus. We analysed 913 howls from nine individuals across three packs and investigated whether howl structure varied consistently as a function of phenotypic factors (age class, sex, pack and identity of the caller) in addition to the context in which the call was produced: specifically, whether the call was produced in a 'spontaneous' context just after sunrise or was 'elicited' by the absence of a group member. Calls were correctly classified by individual identity and production context, but not by any other factors. Principal components analyses indicated that individual differences were primarily associated with frequencybased measures, whereas acoustic variation between production contexts was associated with a variety of frequency-, intensity-and energy-based measures. Recognition of individual differences in vocalizations is likely to be important for navigating social relationships in wolves and further work is required to determine which life history factors may shape these individual differences. Differences resulting from production context are suggestive that these howl variants may serve different functions. The extent to which these individual and contextual differences are understood by receivers remains an open question. © 2018 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Given their often obvious and striking nature, the long-distance vocalizations of animals have received considerable empirical research interest over the years (Gustison & Townsend, 2015; Hauser, 1996; Bradbury & Vehrencamp, 1998) . From the infrasonic rumbles of African elephants, Loxodonta africana, to the songs of whales or birds, long-distance or 'loud calls' have been shown to serve a range of mating and territorial functions. For example, the loud calls of gibbons (Hylobytes spp.) play a role in negotiating and advertising territory among maleefemale pairs (Geissman, 2002) , while the songs of many bird species are important in attracting females and even stimulating ovulation (Catchpole & Slater, 2003) . The loud calls of social mammals, such as lions, Panthero leo, and chimpanzees, Pan troglodytes, have also been shown to serve multiple adaptive functions, such as signalling territories while maintaining contact and mediating cohesion with group members (Grinnell & McComb, 2001; Notman & Rendall, 2005) . Analysis of the acoustic structure of these vocalizations and subsequent playbacks have helped shed further light on how exactly these calls have their effects. For example, the loud roars of red deer, Cervus elaphus, have long been known to represent sexually selected signals, being produced more frequently during the rutting or mating season (Clutton-Brock & Albon, 1979) . Through applying a sourcefilter framework to the analysis of their roars it has additionally been shown that honest, accurate information on body size is cued through filter-related acoustic parameters, or formants, with larger males having more dispersed formant frequencies in their roars (Fitch & Reby, 2001) . What is more, both males and females attend to this information and use it to modify their mating/fighting-based decisions with males avoiding and females approaching largersounding roars (Charlton, Reby, & McComb, 2007; Reby et al., 2005) . 
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